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1. Introduction
This paper considers the problem
of a consumer purchasing a food
product within a certain product
class (e. g. meat, bread, vegetables,
soft drinks, cheese) and making a
choice from the different alternatives
that are available.
These alternatives may be for ex-
ample: different brands, different
types (e. g. pork or beef or lamb for
meat products, cauliflower or lettuce
or French beans for vegetables), dif-
ferent methods of preservation (e. g.
canned or frozen or fresh), different
packages or different nutritional
contents (e. g. whole milk versus
skim milk). It is important to know
how these choices are made and
which factors affect the outcome of
the choice process, i. e. the alterna-
tive actually chosen. This insight is
important to the suppliers - produ-
cers and retailers who attempt to of-
fer products for which the consumers
have a preference - and also to nu-
trition scientists and people involved
in nutrition education. If it is desir-
able to change people's habits of
buying and eating food, the factors
that influence this behaviour must be
known.
2. Views of consumer behaviour
In the past, different approaches
have been used to explain consumer
behaviour. In the economist's view,
the consumer is a rational consumer;
knowing all the different products,
their prices, qualities and other attri-
butes, the consumer compares all
possible combinations of products
that he can buy with his income and
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ultimately chooses the combination
that maximizes his total utility. For
the axioms of economic theory of
consumer behaviour, see, for exam-
ple, GREEN (1971).
A quite different school of thought
- the motivations research school -
believes that the consumer's motiva-
tions are of psycho-analytical origin;
this view was very dominant in the
1950s and 1960s. In this approach,
what might be called the Freudian
consumer, is considered as a passive
being, irrational and driven by un-
controllable forces from his subcon-
scious. Experiences early in life, and
sexual connotations play an impor-
tant role in consumer behaviour, ac-
cording to this theory (DICHTER,
1960). The consumer is very vulner-
able to manipulations by his envi-
ronment. The advertising industry in
particular exploits the hidden forces
in consumers to make them buy cer-
tain products (PACKARD, 1957).
The theoretical starting points of
economics are charming in their
clarity and simplicity, and economic
theory has a good deal to say about
how consumer expenditure is allo-
cated among product categories such
as food, clothing, leisure, etc. How-
ever, at the more detailed level of
choices between alternatives within a
product class, the theoretical as-
sumptions are not tenable. Usually
the consumer is unaware of all the
alternatives available and knows
even less about all the specifics of
each alternative. Also, the goals of a
consumer are more than economic:
in his consumption behaviour he
may also strive to satisfy other needs,
e. g. being accepted by other people,
feelings of safety, status and prestige.
It is now generally agreed upon that
the claims of followers of the motiva-
tion research school to explain con-
sumer behaviour by very simple and
straigthforward factors such as asso-
ciations with sex, obedience to par-
ents, etc. have not been substantia-
ted. Often their explanations have
been no more than speculative.
Nevertheless, this approach has
drawn attention to the role symbolic,
non-economic aspects of products
may play in consumer choice behav-
iour and to the need of studying con-
sumer motivation, perceptions, be-
liefs, attitudes, etc. to explain con-
sumer behaviour.
In this paper a third view of con-
sumer behaviour is adopted, which is
emerging after a period of ever-in-
creasing activity in consumer re-
search: the consumer as an imperfect
problem solver or decision-maker.
This view can be found in a number
of recent textbooks on consumer be-
haviour, such as: ENGEL et al.
(1978), SCHIFFMAN and KANUK
(1978) and ZALTMAN and WAL-
LENDORF (1979).
Consumer behaviour is not irra-
tional but purposeful and goal-
oriented. But - as already mentioned
- these goals are more than econom-
ic. Moreover, the consumer has li-
mited information about alternative
choices and often his perceptions are
biased. His memory and informa-
tion-processing capabilities are limit-
ed. Furthermore, a consumer can on-
ly spend a very small amount of time
on each individual decision. Within
these limitations of information,
cognitive skills, memory capacity
and time, the consumer has to solve
his problems of choice.
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SIMON uses the expression
"bounded rationality": an individual
can only have rational behaviour
"that is compatible with the access to
information and the computational
capacities that are actually processed
by organisms" (SIMON, 1979, p. 7).
For an information-processing ap-
proach to consumer behaviour, see
also HEITMAN (1979).
In this paper, keeping the con-
sumer as an imperfect problem-sol-
ver in mind, I shall consider the vari-
ous factors that affect consumer be-
haviour in choosing food products:
economic factors such as prices and
income, psychological variables such
as perceptions, beliefs, motives and
attitudes, and sociological factors
such as culture, social class and ref-
erence groups.
Figure 1: A model jar the choice oj a jood product
To integrate all these factors and
their interactions, a comprehensive
model of consumer choice behaviour
is required. Such a model for the
choice of food products is presented
in the next section. This model,
which draws upon more general
models from the literature, e. g.
HOWARD and SHETH (1969) and
ENGEL et. al. (1978) offers an ana-
lytical framework for the analysis of
consumer food choice. The model
has no pretentions to being complete
or the only possible model. Its func-
tion is merely to offer guidance to
thinking about and analysing con-
sumer behaviour in choosing food.
The model is given in two stages
(figs. I and 2 respectively): first, a
comprehensive general model, and
secondly, a more detailed model de-
scribing the formation of perceptions
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and preferences with respect to food
products.
The subsequent section deals with
methodology. Methods are discussed
for the measurement and analysis of
important components of the model:
perceptions and preferences. To give
an idea of the possible results that
may be obtained, some applications
are also briefly described and dis-
cussed.
The last section of the paper dis-
cusses the potential insights that can
be obtained using the approach pre-
sented here and discusses the desira-
bility of and the possibilities for ex-
tending the analysis.
3. The model
Figure I gives a schematic picture
of the model. When the consumer
has to make a choice between the
alternatives in a product class, he has
certain perceptions and beliefs about
these alternatives. When evaluating
alternatives he weighs these percep-
tions with his preference weights, in-
dicating the importance he attaches
to the various aspects. This results in
an overall utility or an attitude with
respect to the various alternative
choices. In principle, he will choose
the alternative with the greatest utili-
ty and this choice leads to a certain
outcome: the satisfaction obtained
from the product chosen. In a gene-
ral model of consumer decision-
making (ENGEL et al. 1978, Chap-
ter 2), it is customary to distinguish 5
stages in the decision process: Prob-
lem recognition (I), Search (2), Al-
ternative evaluation (3), Choice (4)
and Outcome (5).
Here we assume that stage I has
been passed: through triggering me-
chanisms such as physiological needs
(hunger, thirst) or observation of
products in shops, advertisements or
elsewhere, the consumer has some-
how become involved in a problem
of choice. Stage 2 refers to the infor-
mation-seeking activity of the con-
sumer before he makes his choice.
Since most food products are low-
cost items, we assume that the con-
sumer does not become involved in
an extensive information-search pro-
cess at the moment of the purchase.
(This is not the case when a more ex-
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pensive product, for example an au-
tomobile, is being purchased.) Usual-
ly the consumer will base his deci-
sion on the information about pro-
ducts that is currently stored in his
memory. As figure I indicates, this
information is acquired from experi-
ences with the product in the past,
advertisements seen, communication
with other consumers, etc. For a
comprehensive study of consumer
information-processing with respect
to food products, see RUDELL
(1979). For an important part, con-
sumer choice of food products is of
the routinized response behaviour
type (HOWARD, 1977). Only occa-
sionally, e. g. with the introduction
of a new product or brand, or new
package for an established brand,
will the consumer become involved
in some information-acquiring activ-
ity at the moment of purchase. So
here we assume that the product per-
ceptions have already been formed.
The treatment in this paper con-
centrates on the Alternative Evalua-
tion stage (3) (the area within the
dotted lines of fig. I). Here we have
three important elements.
(a) Perceptions of products/be-
liefs about products
This refers to the way products are
"seen" by consumers, e. g. whether
or not a product is considered as nu-
tritions, high in fat-contents, tasty,
safe, modern, exclusive, status-en-
hancing, etc. Since consumers often
have imperfect information, percep-
tions of products may well differ
from objective reality. (For example,
Dutch consumers wrongly perceive
butter as containing more fat than
margarine.)
As already mentioned, percep-
tions are formed by information and
experience. However, as the second
arrow to box (a) in figure I indicates,
the formation of perceptions may al-
so be affected by psychological fac-
tors, such as needs and motives (SI-
MON, 1967) and by socio-cultural
elements. Certain food products may
be perceived as inferior in one cul-
ture, but as a luxury in another cul-
ture.
(b) Preference weights indicating
the importance of the different eval-
uative criteria in the determination
of preferences
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The evaluative criteria or attri-
butes of choice are the dimensions of
the product that play a role in the
formation of preferences. Evaluative
criteria may include: taste, nutrition-
al value, price, and ease of prepara-
tion. However a certain product is
perceived in terms of these attri-
butes, a consumer may assess these
attributes differently when forming
his preferences. For example, a con-
sumer may attach great importance
to taste and nutritional value, but
find price and ease of preparation
less important. This is reflected by
different weighting factors in his
preference or utility function. Usual-
ly, different persons have different
preference weights. These weights, as
figure I indicates, are related to mo-
tives, needs, personality factors, cul-
ture, social class, reference groups
(family), etc.
(c) Attitude or utility
The way the product is perceived
in terms of the various attributes on
the one hand and the preference or
utility weights on the other hand to-
gether determine the consumer's
overall attitude to or utility for that
product. For example, the consum-
er's overall attitude to a product or
choice alternatives can be deter-
mined with the FISHBEIN-ROSEN-
BERG model (ENGEL et aI., 1978,
p. 396):
Ab = L w, Bib
i =1
where Ab = attitude toward alterna-
tive b
Wi = weight or importance of
evaluative criterion i
Bib= belief with respect to
the ability of alternative
b to satisfy evaluative
criterion I, i.e. score of
alternative b in terms of
attribute i
n = number of salient attri-
butes
Subsequent stages in the decision pro-
cess
The next stage in the choice pro-
cess after alternative evaluation is
the Choice (4). Of course, normally
one would expect a consumer to buy
the alternatives he prefers the most
(most favourable attitude). However,
there may be a discrepancy between
preference and choice. For example,
he simply may not have enough in-
come to purchase the most preferred
alternative, he may not have the
equipment necessary to prepare the
product, the shop in which the pur-
chase is made may not have the most
preferred product in stock, etc. After
an alternative has been chosen, it is
consumed, which results in a certain
Outcome (5). The product mayor
may not live up to expectations. The
experience constitutes a feedback-
loop in figure I. According to the
outcome of the process, the informa-
tion and experience is updated,
which may change the perceptions of
the alternative choices and may ef-
fect the preferences and actual
choices at the next purchasing occa-
sion.
After this more or less general de-
scription of the choice process, I
shall now elaborate on the nature of
perceptions and preferences in the
case of food products. The attributes
of a food product that playa role in
the determination of preferences and
choice can be categorized into three
classes:
(I)
(i) Hedonic attributes
These attributes are related to feel-
ings of joy, pleasure and delight in
consuming the product. Hedonic at-
tributes refer to aspects such as taste,
smell, flavour, i. e. the sensory
aspects of a product. Delicious food
scores very favourable on hedonic
attributes.
(ii) Instrumental or functional attri-
butes
Apart from the joy of consump-
tion, food products have to perform
certain very important functions for
the consumer. Food products are the
inputs to the physiological processes,
produce energy and help to build
and maintain the various cells and
organs of the body. Attributes such
as ingredients, contents of specific
nutritional components (e. g. carbo-
hydrates, proteins, vitamins), types
of components, presence/absence of
additives can be classified as instru-
mental or functional. Use-related
aspects of products, e. g. package
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size, ease of preparation, method of
preservation, baking quality of flour,
spreading quality of butter, can also
be classified as instrumental attri-
butes.
(iii) Expressive or symbolic attributes
The consumption of a food pro-
duct may also have symbolic conno-
tations, for example, a consumer
may express status, exclusiveness,
distinction, "savoir vivre", progres-
siveness, thrift, sobriety or modesty
in consuming specific food items.
These symbolic aspects may be im-
portant to the consumer himself (try-
ing to buy products that are in agree-
ment with his "self-concept") or may
be meant to convey something about
the consumer to persons in his social
environment (conspicuous consump-
tion). These symbolic functions of a
product may be rather removed from
the physical product itself. For these
symbolic functions the meaning of a
product in a specific culture, sub-cul-
ture or social class is important; the
way consumers talk about the pro-
duct and the way the product is com-
municated in advertisements and
package designs. Sometimes also, the
price of the product and the outlets
where the product is available contri-
bute to the expressive values of a
product.
Figure 2 shows how the different
types of attributes are related to pro-
duct characteristics. For this purpose
the product is depicted in three lay-
ers.
The hedonic/sensory characteris-
tics are a function of the innermost
layer: the physical and chemical pro-
perties of the product.
The instrumental/functional attri-
butes refer to an extended product
concept: the physical/chemical pro-
perties and aspects such as type of
processing, package size and type
and other aspects that determine the
in-use properties of the product.
The expressive/symbolic attri-
butes refer to the most extended pro-
duct concept, including brand name,
advertising, package design, price,
etc. Consumer choice is not only de-
termined by the objective product at-
tributes as such, but also by the way
these,attributes are perceived by con-
sumers. Therefore in figure 2 a "per-
ceptual filter" is shown, indicating
that in the perception process stimuli
Figure 2: Formation of perceptions and preferences with respect to food products
may be lost or stored in the consum-
er memory in a biased way. False
properties may be attributed to pro-
ducts.
The attribute perceptions are, so
to speak, the inputs to the process of
preference formation. Through the
preference or utility function of the
consumer (of which equation (I) is a
very simple version) the attribute
perceptions are converted into atti-
tude or utility ratings. In figure 2,
separate preference functions have
been introduced for sensory attri-
butes and for instrumental and ex-
pressive attributes.
4. Methodology for measurement and
analysis and examples of application
When starting from the frame-
work of figure 2 we wish to explain
how a consumer makes a choice
within a specific product class, the
following questions are relevant:
(i) What are the dimensions or at-
tributes: hedonic, instrumental and
expressive that are important in con-
sumers' perceptual judgements about
PRODUCT CONSUMER'S CONSUMER'S PREFERENCEPERCEPTION
V
V hedonic/
sensory - sensory --- sensoryVV attributes: L-- evaluation preferencetaste, smell, functioncultural meaning of the product colour, texture ~-"VV~package size, type is. V overt:: all.S t>t:: :;; VO/J 1: physical! instrumental! preference.~
-0 ~ chemical V functional functions" properties attributes: ingre- L-- I- for ->O/J 0.
~
'" '0 of the dients, nutritional instrumental-'"u
" product ./ components, addi- and'"0. -0 " tives, package, expressive pre-0 0. fer-E ::- ease of prepara- attributes
3i t> tion encepreprocessing, built-in services ::;
0 :/r.brand, advertising theme -V expressive/sym-
bolic attributes:
~V exclusiveness, di- -stinction, progres-
V
siveness, sobriety
per!ptual
filter
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the product? In other words: which
attributes do consumers use to distin-
guish between the alternative choices
in a specific product class.
(ii) How do the various alternative
choices load (score) on these per-
ceptual dimensions? How do the
consumers "see" these alternatives?
(iii) How do the consumers weigh
(trade-off) the product dimensions
against each other when arriving at
their overall preferences? For exam-
ple, one alternative may be very tasty
but not so good for the health, an-
other alternative may have a less
pleasant taste but better health con-
notations. How does the consumer
trade-off these dimensions? This
questions refers to the preference of
utility function. This section deals
with measurement and analytic
methods that can be used to answer
these questions. Let us first consider
perceptions: questions (i) and (ii)
above.
In principle, a great many attri-
butes can playa role in the forma-
tion of perceptions. It is not difficult
to list 20 attributes that are potential-
ly important for the choice of a given
food product. However, as men-
tioned earlier, human capacity for
storing and processing information
is limited and in practice much fewer
attributes really playa role. It is im-
portant then to be able to determine
the nature of these attributes and the
loadings of the different alternative
choices on these attributes. Generally
speaking, we need methods directed
at finding the underlaying factors be-
hind a possibly complex response
pattern. This immediately leads to
dimension-reducing techniques such
as principal component analysis,
factor analysis, discriminant analysis
and multidimensional scaling. Let us
see how these techniques can be ap-
plied -in the context of this percep-
tion analysis.
Sensory perception
Here the purpose is to determine
the "sensory profile" of the choice
alternatives: the underlying dimen-
sions of the sensation with respect to
appearance, smell and taste of the
product. A possible procedure is to
start with a relatively large number
of attributes or sensory parameters
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and have members of a trained panel
rate a number of different formula-
tions of the food product on these at-
tributes. Afterwards the correlations
between these attribute ratings are
computed and the underlying dimen-
sions are found by means of princi-
pal component or factor analysis.
Here it is important for the test per-
sons to react to the physical product
as such and for the results to be unaf-
fected by brand name, package de-
sign, price, etc. Therefore all these
cues should be removed from the
products to be tested.
Using this procedure, HORS-
FIELD and TAYLOR (1976) found
that there are 3 more or less inde-
pendent dimensions on which meat
or meaty products are judged by
consumers: toughness, succulence
and flavour. Together these three
factors explained 96% of the var-
iance in an original set of 11 attri-
butes. FRIJTERS (1976) applying a
similar approach, found that the ba-
sic sensory dimensions in cooked
chicken breast meat are: cohesive-
ness, dryness and fatness.
Three aspects of these sensory
measurements are important. In the
first place, the test persons should, if
at all possible, really see, smell and
taste the products.
HUGHES (1976), also in a study
about meat, asked consumers to rate
specific meat cuts, such as lamb
chops, stewing steak, pork chops on
a number of scales, such as tastiness,
tenderness, flavour, juiciness and
leanness. Here the respondents did
not actually taste products, but had
to base their answers on the informa-
tion about the different products
stored in their memories. The prob-
lem is then that the respondents may
use different reference products in
their answers. Some may think of
first quality lamb chops, others of
chops of a very low quality. Also in
this way sensory judgements may
easily be contaminated with aspects
such as price, quality perceptions of
outlets, etc.
A second aspect of this type of
measurement is the desirability of
having a trained panel of test per-
sons. It is important that the panelist
attach the same meaning to the dif-
ferent points of a specific attribute
scale. For this purpose, training ses-
sions are held where the test persons
give ratings to a number of test pro-
ducts and discuss the ratings given
among each other, paying special at-
tention to large discrepancies. In this
way it is possible to develop a panel
that is able to give scores to new pro-
ducts (not used during the training)
with some degree of unanimity.
Finally, care should be taken that
only perceptual and not evaluative
questions are asked. The respondents
should say how much or how little of
a certain attribute a specific product
contains, not how he appreciates that
level (e. g. how near this is to his
ideal point). If perceptual and evalu-
ative aspects are mixed, the results
are difficult to interpret. For exam-
ple HUGHES, in the study men-
tioned earlier, uses attributes such as
"good flavour", "tasty" (evaluative)
as well as "juicy" and "tender" (per-
ceptual/ descriptive).
After the determination of the ba-
sic perceptual dimensions, the pref-
erence functions of these dimensions
(the sensory evaluation functions)
can be estimated. But here we reach
the stage of preference analysis. Now
the respondents should be a repre-
sentative sample of real consumers.
It should be known where the prefer-
ences of the real consumers lie. The
preferences of a possibly heavily bi-
ased group of trained test persons
are not so interesting. HORSFIELD
and TAYLOR (1976) followed this
approach. After they had determined
the basic sensory dimensions using a
trained panel of testers, they recruted
390 housewives and asked them for
acceptability (or preference) scores
for products whose sensory profiles
were known. This enabled them to
estimate sensory evaluation func-
tions and obtain indications of pro-
mising new products.
Perception with respect to instrumen-
tal and expressive attributes
Here again the purpose is to re-
duce the large number of potentially
important attributes to a limited
number of underlying perceptual di-
mensions. Now we want to have the
respondents' reaction to the com-
plete product, including package
type and design, way of processing,
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brand, price, etc. Broadly speaking
there are two approaches to find
these underlying perceptual dimen-
sions.
The first is to develop a large
number of attribute scales and have
the respondents (drawn from the
consumer population in question)
rate the various product alternatives
on these scales. The semantic differ-
ential scale (OSGOOD) is very ap-
propriate here. From these ratings,
the correlation coefficients between
scales can be computed and the
correlation matrix in turn can serve
as the input to factor or principal
component analysis. It is then hoped
that these techniques will produce a
small number of dimensions that
summarize most of the original rat-
ings and which can be readily inter-
preted. Discriminant analysis can al-
so be used to find the basic dimen-
sions that distinguish between the
different products. This type of ap-
proach, in which the researcher has
to define the various scales before-
hand is called compositional: from
the ratings on the different scales a
perceptual picture of the product is
composed (WIERENGA, 1980 (b),
pp. 279-280).
The second approach which is
called decompositional, takes the op-
posite starting point. Here we start
with the total perception of the pro-
duct and try to decompose it into its
basic components. This is the proce-
dure followed in multi-dimensional
scaling. An advantage of this ap-
proach is that no perceptual attri-
butes have to be specified before-
hand (with the risk of overlooking
important attributes). On the other
hand it is not always easy to interpret
the dimensions resulting from mul-
tidimensional scaling. Often this in-
terpretation can be made easier by
using ratings on specific attributes.
So a mixture of a decompositional
and a compositional approach offers
the best prospects. This approach
will be illustrated here with some re-
sults about consumers' perceptions
of vegetables in the Netherlands,
based on a sample of 150 house-
wives.
According to the requirements of
multidimensional scaling, first simi-
lar data were collected. A similarity
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Figure 3: Perceptual configuration of vegetables; projections in 1-2 and 1-3 plane respectively
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.) In the Netherlands, rhubarb is used as a vegetable.
number for a specific pair of vege-
tables indicates how similar these
two vegetables are in the eyes of the
respondents. In multidimensional
scaling these similarity data are then
used to construct a perceptual confi-
guration: a spatial structure of points
dim I
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RCAB
French beans
leek
lettuce
mushroom
onions
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RHUB
SPIN
SW P
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red cabbage
rhubarb'
spinach
sweet pepper
white cabbage
(each point denoting a specific vege-
table), which reflects the similarity
information as well as possible. This
means that in this configuration, si-
milar vegetables will be close to each
other, and vegetables that are not
seen as very similar will lie further
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apart from each other. More specific
informatiorl about multidimensional
scaling can be found in GREEN and
CARMONE (1970), KRUSKAL and
WISH (1978), WIERENGA (1980
(a) and (b)). In the vegetable study,
15 different vegetables were used. It
turned out that a good solution could
be obtained in three dimensions. Fi-
gure 3 gives the resulting perceptual
configuration, projected into the 1-2
and 1-3 planes respectively. For the
interpretation of the dimensions let
us consider the correlations of the
coordinate scores with ratings on at-
tribute scales. Dimension I is highly
positively correlated with "real veg-
etable" (r = 0.73), "for people with
heavy work" (r = 0.80), "carbohy-
drates" (r = 0.93) and negatively
correlated with "for a side-dish" (r =
0.85). So evidently the scores on di-
mension I indicate how much (in the
eyes of consumers) a vegetable is a
producer of energy. Dimension 2 has
strong correlations with "expensive"
(r = 0.62), "festive meal" (r = 0.67)
and "for people with high incomes"
(r = 0.62). Therefore we call dimen-
sion 2 the distinction dimension. Di-
mension 3 has high correlations with
"iron" (r = 0.74), "vitamin A" (r =
0.76) and "vitamin C" (r = 0.76).
This dimension can be called micro-
component dimension.
Thus it turns out that the percep-
tion of vegetables is composed of
three major dimensions: the extent to
which a vegetable is a producer of
energy, the extent to which a vege-
table delivers micro-components and
the extent to which a vegetable has
connotations of distinction. The first
two dimensions can be classified as
instrumental; distinction clearly is
an expressive dimension. Further re-
search showed, that the energy di-
mension was related to the extent to
which a vegetable is considered as a
main vegetable (not intended to
serve only as a salad or garnish). The
distinction dimension is related to
the day of the week the vegetable is
consumed. Vegetables with a high
rating on the distinction dimension
are predominantly eaten at the week-
end, especially on Sunday.
It has already been mentioned
that product perceptions may well be
at variance with objective reality.
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This is demonstrated clearly in this
vegetable research. When we look at
the correlation coefficients between
perceived and actual contents for a
number of nutritional components
we find the following results:
iron
vitamin A
vitamin C
carbohydrates
proteins
0.82
0.83
-0.Q3
0.22
0.70
So for the components vitamin C
and carbohydrates there is virtually
no relationship between perceived
and actual values. Probably this is a
consequence of the limited capacity
of information storage by consum-
ers. There is a tendency in human in-
formation-processing to "chunk" in-
formation, i. e. to simplify the pro-
cessing and storing of information
by storing information about similar
stimuli in the same chunk, MILLER
(1956). This seems to have happened
here with the micro-components iron
and vitamins A and C. For example
the correlation between perceived
contents of vitamin A and vitamin C
is 0.88, whereas the correlation be-
tween the actual contents of these
components is -0.27. In the same way
the correlation between vitamin C
and iron contents is 0.82 (perceived)
and -0.43 (actual). This explains the
poor results for vitamin C mentioned
above. Apparently the information
about the different micro-compo-
nents is stored together and consum-
ers simply think that a vegetable with
a high rating on one micro-compo-
nent is also relatively good on the
other ones.
Preference measurement and analysis
The parameters of consumer pref-
erence functions can be estimated
from preference judgements for dif-
ferent choice alternatives, whose rat-
ings on the perceptual dimensions
are known. Sometimes a sensory
preference function is estimated se-
parately, as was the case in the re-
search done by HORSFIELD and
TA YLOR, referred to already. They
regressed consumer acceptability
scores on the ratings on the three
sensory dimensions: toughness, sue-
culence and flavour. They did not
only try a linear specification (like
equation (I)), but also a quadratic
one, which implies an ideal-point
preference model. (For a taxonomy
of preference models, see WIEREN-
GA, 1980 (b), pp. 271-276.)
Although their estimated prefer-
ence function had a reasonable
predictive power, there are two im-
portant limitations in the approach
taken by HORSFIELD and TAY-
LOR. In the first place they estimat-
ed a preference function at the
aggregate level. However, prefer-
ences tend to vary between consum-
ers and an aggregate preference
function has a very restricted mean-
ing. A much more realistic approach
is to estimate preference parameters
at the individual level and then con-
sider the distribution of preference
parameters over the parameter space.
(For example the locations of ideal
points or the directions of individual
preference vectors.) There are good
algorithms available to estimate
these preference parameters for indi-
vidual respondents, e. g. PREFMAP
(CAROLL, 1972) and LINMAP
(SRINIVASAN and SHOCKER,
1973).
A second limitation in HORS-
FIELD and TAYLOR's approach is
the restriction to sensory attributes.
But, as figure 2 indicates, sensory
preference is only one (albeit very
important) component of overall
preference. Other product attributes:
instrumental and expressive, related
to package, price, brand, etc. may
have a dominant influence on con-
sumer choice behaviour. Maybe a
consumer will not buy the most tasty
product, but a product from a trust-
ed brand or with attractive package.
Ultimately the preference function
should incorporate all these different
dimensions that affect consumer
choice.
For the vegetable data, preference
functions were estimated at the indi-
vidual level. These were based on
pairwise preference judgments which
the respondents had given for all
pairs of vegetables in the study. The
dimensions included in the prefer-
ence functions were the three per-
ceptual dimensions discussed above:
distinction, energy and micro-com-
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ponents and a fourth variable: taste.
The respondents had indicated for
each vegetable whether or not they
liked the taste of that vegetable. This
variable, taste, can be conceived of
as a direct measure of sensory prefer-
ence according to figure 2. (We did
not determine the sensory percep-
tions of vegetables, neither was a
sensory evaluation function estimat-
ed.) The estimated preference func-
tions are rather different for differ-
ent respondents. As an illustration,
for 3 different respondents the esti-
mated preference functions are given
below. Here:
p = preference value
d = score of the vegetable on dis-
tinction
e = score of the vegetable on energy
m = score of the vegetable on mic-
ro-components
t = score of the vegetable on taste
Consumer I: p = 0.55 d - 0.60 (e -
1.18)2 + 0.51 m + 0.33 t
Consumer 2: p = -0.27 (d - 1.64)2 -
0.24 (e - 1.13)2 + 0.94 m + 0.90 t
Consumer 3: p = -0.17 (d - 1.59)2 -
0.60 (e - 0.81)2 + 0.68 m + 0.55 t
We see that consumer I gives a
weight of 0.55 to distinction, 0.51 to
micro-components and 0.33 to taste.
For energy his preference function is
of the ideal-point type. Here prefer-
ence increases with increasing energy
until e = 1.18, but at energy levels
beyond this point the preference de-
creases with further increasing ener-
gy scores. Consumer 2 puts a high
weight on taste (0.90) and in addition
to energy also has an ideal-point
model for distinction. (A vegetable
can also be too festive or expensive).
This is also true for consumer 3,
whose preference function, although
of the same mathematical form, has
quite different parameter values
compared with consumer 2. All in
all, we were quite succesful in esti-
mating these preference functions
for vegetables. Over all 150 respon-
dents the correlation coefficient
(root-mean-square) between original
preference order and preference or-
der reproduced by the model was
0.82. Once the preference functions
are estimated, these can be used to
predict the effects of changes in pro-
duct perceptions (i. e. other scores on
distinction, energy, micro-cornpo-
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nents) on preferences and to predict
the preferences for new products:
new combinations of the attributes.
5. Concluding remarks
Looking back at figure 2, what
have we attained so far and which
further steps should be taken? With
the approach described here we can
analyse how consumers perceive
products and how these product per-
ceptions influence preferences. This
can provide important insights that
can be used for decisions about what
and how to communicate about food
products when the purpose is to
change buying and eating habits. Al-
so this can give cues about which
combinations of attributes should be
chosen for new products when the
objective is to offer products that
will meet a high degree of accept-
ance from consumers. However, this
analysis of perceptions and prefer-
ences clearly falls short of complete-
ly explaining how consumers choose
food products. Interesting relation-
ships not discussed here are:
(i) the link between the left part of
figure 2 (the products at the different
levels) and product perceptions.
What is the relationship between
physical product properties and sen-
sory attribute scores? How does the
presence of additives affect percep-
tions? How can advertising and nu-
trition education communication
change the image of a product?
(ii) the relationship between socio-
psychological variables and product
perceptions and preferences (fig. 1);
(iii) the relationship between pref-
erence (attitude) and actual choice.
For some of these relationships,
interesting models and empirical re-
sults can be found in the literature.
These elements should be integrated
with the measurement and analysis
procedures discussed so far. Further
elements to be considered in more
extended models for the explanation
of food choice behaviour are the
phenomenon of buying combina-
tions of products (so far we have
concentrated on the purchase of one
item from a product class) and the
effect of group influences (other
family members) on consumer be-
haviour.
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